sistent with Elaeophora, a diagnosis of elaeophorosis, probably caused by E. schneideri, was made. Blindness, circling, and ataxia as seen in this moose are characteristic clinical signs of infection with E. schneideri in moose from Montana 5 and Colorado. 4 Histopathologic findings in moose elaeophorosis are similar to those of elk (Cervus elaphus) 5 and include regions of cerebrocortical necrosis, intimal proliferation within leptomeningeal arteries, and thrombosis of cerebral vessels. The vasculitis reported in this moose has been described in elk with elaeophorosis. 1 Both previous reports of elaeophorosis in moose contained descriptions of nematodes within histologic sections of brain, and nematodes were recovered from the carotid arteries. 4, 5 Despite examination of numerous brain sections and other tissues, only the nematode within an artery surrounding a mesenteric lymph node was observed; the carotid arteries were not examined grossly. The observation of the larval nematode within a mesenteric vessel is not surprising based on observations in elk with elaeophorosis in which parasites were observed within multiple organ systems. Postmortem migration of nematodes was also thought to occur. 1 The cause of the observed eosinophilic dermatitis was not determined and although a localized reaction to circulating Elaeophora microfilariae was considered, no microfilariae were observed on histologic examination. This is the first report of elaeophorosis in a moose from Washington state and the first description of this parasite from the eastern portion of the state. The only previous report of elaeophorosis reported from Washington state was E. schneideri from a black-tailed deer (Odocoileus hemionus columbianus) from the western portion of the state. 2 Al-though E. schneideri is considered rare in Washington, 2 moose may be a sensitive indicator species for the presence of the parasite, especially in areas where the parasite has not been diagnosed previously.
Clinical signs seen in birds infected with O. rhinotracheale include coughing, nasal discharge, arthritis, prostration, drop in egg production, growth suppression, and mortality. 4, 6, 9 The gross pathologic changes in turkeys with O. rhinotracheale infection are edema and consolidation of lungs with fibrinopurulent exudate, pericarditis, hepatomegaly, and airsacculitis, whereas in chickens pneumonia and airsacculitis with exudate have been observed. 2, 6, 8 In some cases, mortality may be Յ10%. 2 In addition, condemnation at the processing plant because of O. rhinotracheale infection has resulted in economic losses to producers.
Infected birds currently are diagnosed by the isolation of the organism, mainly from the lungs and trachea. Ornithobacterium rhinotracheale grows on blood agar at 37 C in the presence of 5% CO 2 , does not grow on MacConkey agar, Table 1 . Results* of serum plate agglutination test on serum samples from turkeys and chickens experimentally exposed or not exposed to O. rhinotracheale. is oxidase positive, catalase negative, and nonmotile, and produces no color changes on triple sugar iron agar. Further confirmation of O. rhinotracheale can be made with the API-ZYM system, a where production of various enzymes by O. rhinotracheale is tested. The O. rhinotracheale isolates are positive for enzymes such as alkaline phosphatase, esterase, esterase lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, acid phosphatase, naphthol-AS-Bi-phosphohydrolase, ␣-galactosidase, ␤-galactosidase, ␣-glucosidase, and N-acetyl-␤-glucosaminidase. 1, 3 For rapid diagnosis and surveillance studies of this newly recognized disease, a serologic test would be of a great benefit. In the present study, we developed and standardized a serum plate agglutination test (SPAT) for rapid serologic detection of birds exposed to O. rhinotracheale.
Days
A Minnesota isolate of O. rhinotracheale (MN 32), which was originally isolated from a turkey lung showing fibrinopurulent exudate, was chosen to prepare the antigen. The organism was grown on 5% sheep blood agar for 24 hours at 37 C in 5% CO 2 . Maximum growth of O. rhinotracheale in 24 hours was obtained by using a heavy inoculum. The cells were harvested by scraping the bacterial growth and then resuspending the cells in distilled water. The bacteria were inactivated with 0.8% formalin and incubated for 3 hours at 37 C. The cells were harvested by centrifugation at 3,000 ϫ g for 10 minutes, and the pellet was resuspended in distilled water.
The test was standardized using a known positive and negative serum for O. rhinotracheale raised in specific-pathogen-free (SPF) turkeys. b Turkey poults at 6 weeks of age were inoculated intranasally with 0.5 ml of 10 7 colony-forming units (CFU)/ml of O. rhinotracheale culture. Birds were boosted intramuscularly at 7 and 8 weeks of age with 1 ml of formalin-killed O. rhinotracheale culture containing 10 9 CFU/ml. At 9 weeks of age, blood samples were obtained and serum was collected.
To determine the optimal cell concentration for the SPAT, serial 2-fold dilutions of the antigen were made and titrated with a constant volume of known positive O. rhinotracheale serum. The highest dilution of the antigen that gave clear agglutination with positive serum and no agglutination with negative serum was chosen for further use. One milliliter of 1:100 diluted rose Bengal dye in distilled water was added to every 100 ml of the antigen. For the serologic test, 25 l of antigen and 25 l of positive or negative serum were mixed on a white plastic plate. The plate was rotated for 1 minute, and the presence or absence of agglutination within that time was recorded. A serum sample was considered positive when clear agglutination was seen, and the absence of agglutination was interpreted as negative for O. rhinotracheale antibodies.
Specificity and sensitivity of the O. rhinotracheale antigen was evaluated with samples of serum from turkeys and chickens experimentally exposed to O. rhinotracheale. Twenty-six 3-day-old SPF turkeys were divided into 2 groups. Sixteen birds in group 1 were inoculated intranasally with 0.3 ml of 10 7 CFU/ml of O. rhinotracheale, and 10 birds in group 2 were similarly inoculated with 0.3 ml of sterile trypticase soy broth (TSB). In addition, 15 5-week-old SPF chickens c were inoculated intranasally with 0.3 ml of 10 8 CFU/ml of O. rhinotracheale. Ten SPF chickens of the same age were inoculated similarly with 0.3 ml of TSB.
Blood samples from turkeys and chickens experimentally exposed and not exposed to O. rhinotracheale were collected at 7, 14, and 21 days postinfection (PI) and at 3, 7, 14, and 21 days PI, respectively.
In addition, arrangements were made to receive serum samples from commercial turkey flocks from which O. rhinotracheale had or had not been isolated. Twenty serum samples per flock were examined from 94 flocks that had a history of O. rhinotracheale exposure, confirmed by O. rhinotracheale isolation from tracheal swabs. Samples from 14 flocks with no history of O. rhinotracheale exposure were also included in this study. The ages of the commercial turkeys at the time of sample collection were between 6 and 8 weeks. The size of the flocks ranged from 12,000 to 60,000 birds.
Results of the SPAT for serum samples from turkeys and chickens experimentally exposed and not exposed to O. rhinotracheale are shown in Table 1 . The test antigen detected antibodies to O. rhinotracheale in chickens and turkeys exposed to this agent, whereas the serum samples from birds not exposed to O. rhinotracheale remained negative throughout the study. For the exposed birds, turkeys were 94%, 100%, and 88% positive to O. rhinotracheale antibodies at 7, 14, and 21 days PI, respectively. Similarly, the test detected 93%, 100%, and 93% of chickens positive for O. rhinotracheale antibodies at 7, 14, and 21 days PI, respectively. These results for exposed and unexposed birds indicate that SPAT is a sensitive and specific test for detecting antibodies in O. rhinotracheale-exposed chickens and turkeys. The inference on sensitivity and specificity was based on an assumption that all the exposed birds were true positives and all unexposed birds were true negatives. 7 Results of the SPAT for serum samples from commercial turkeys from which O. rhinotracheale had or had not been isolated are shown in Table 2 . Antibodies to O. rhinotracheale were detected in 100% of the 94 flocks examined that had a history of O. rhinotracheale exposure. Samples from 14 flocks from which no O. rhinotracheale had been isolated were negative. These preliminary field data indicate that this test antigen is specific for detecting O. rhinotracheale antibodies. A radio-collared female white-tailed deer was found dead by members of the Missouri Department of Conservation. The deer was lying in a stream, with no evidence of predation or external injuries such as gunshot wounds. The deer was transported immediately to the University of Missouri Veterinary Medical Diagnostic Laboratory for examination.
The deer was moderately autolyzed, approximately 2 years old, and well fleshed with no obvious external injuries. At necropsy, the tissues were moderately autolyzed. The left mammary gland was markedly enlarged, and the overlying skin was diffusely purple. No milk or exudate could be expressed from the teats. On cut surface, the teat cistern was markedly dilated and filled with thick, creamy, pale green, malodorous, purulent exudate, which compressed and displaced the mammary parenchyma ( Fig. 1) . Additional pu-
